The Response of Lymphocytes in Tissue Culture to Normal and Diseased Skin Extracts*  by Palacios, Jaime J & Blaylock, W Kenneth
THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
Copyright 1957 by The Williams & Wilkins Co.
Vol. 49, No. 2
Prioted in U.S.A.
THE RESPONSE OF LYMPHOCYTES IN TISSUE CULTURE TO
NORMAL AND DISEASED SKIN EXTRACTS*
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ID 1921 Whitfield (1) advanced the hy-
pothesis that atopic dermatitis might occur
when a patient becomes immunized to his
own skin. In an attempt to demonstrate an
autoimmune mechanism, Simon (2) found
that most infants with infantile eczema gave
a positive reaction in patch tests with human
dander and that older children, adolescents, and
adults responded with an urticarial reaction
after skin tests using aqueous extracts of hu-
man dander. Baer et al (3) confirmed these ob-
servations. Although these clinical studies sug-
gest that the patient with atopic dermatitis
might be sensitive to his epidermal pro-
teins, they are not conclusive.
Further evidence might be obtained by the
use of a newer in vitro test, the prototype
being the observation (4) that small lympho-
cytes from tuberculin-sensitive individuals
are stimulated to produce an increased per-
centage of mitotie cells and lymphoblasts in
tissue culture when these lymphocytes are cul-
tured in the presence of P.P.D. Indeed, Hashem
et ol (5) found that lymphocytes from eczema-
tous children were transformed to lymphoblasts
in tissue culture in the presence of normal
autologous and homologous skin extracts. Pass
(6) was not able to confirm these findings.
The studies reported here were designed to
study the effects of autologous and homologous
normal and diseased atopic skin on autologous
and homologous lymphocytes in tissue cul-
ture. Lymphocytes from patients with other
forms of eczema and other dermatoses were
evaluated in a similar manner.
MATERIAL AND METHODS
Potienia.—Patients in this study were selected
from those attending the Dermatology Clinic at
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the Medical College of Virginia. The patients
studied included ten with atopic dermatitis, two
with chronic hand eczema, one with lichen myx-
edematosus, and one with mycosis fungoides, as
well as normal controls who had no evidence of an
inflammatory dermatosis.
Lymphocyte Culture.—The technique of Hashem
and Hirschorn (5) was employed. Skin biopsy
sites were cleansed with pHisohex' and Merthio-
late.2 Biopsies were obtained with a 4 mm punch
from both normal and diseased skin in each of the
patients studied. The specimen obtained was
placed in a sterile tube containing 2 cc of culture
media (T-199) to which penicillin and streptomy-
cm had been previously added, homogenized in a
high speed tissue homogenizer (Virtis 45), and then
alternately frozen and thawed for one hour. The
homogenate was allowed to settle for approxi-
mately one hour. Two-tenths or three-tenths cc
of the supernatant was added to 4 ml of the lym-
phocyte prepared from peripheral blood of the
patients listed above. The technique is a modifi-
cation of that of Hastings ci of (7).
The final dilution contained approximately 1000
cells 7mm.8 When larger aliquots of the super-
natant material were added to the lymphocyte
suspension, cell destruction resulted. The cultures
were incubated at 37° C for 5 days. At the end of
this period the cultures were centrifuged at low
speed. The supernatants were discarded and smears
were made from the sediments in each bottle. The
smears were fixed with methyl alcohol and stained
with Giemsa. One thousand cells were counted in
each slide and the percentage of cells appearing as
blasts were recorded.
DNA aynthesia.—Two microcuries of tritiated
(H3) thymidine8 per ml of culture fluid were added
to each culture bottle two hours before the cells
were harvested on the fifth day. The harvest pro-
cedure and autoradiographs were done according
to the technique of Epstein ci of (8). The material
from each culture botle was centrifuged and the
supernatant was discarded. The sediment was
smeared on glass microscope slides and fixed in
absolute methyl alcohol. Following fixation, the
slides were placed in NTB-2 Kodak nuclear track
emulsion for 15 seconds. After drying at room tem-
perature, they were placed in boxes containing
calcium carbonate, sealed with black tape, and
stored in the refrigerator for one week. The slides
'Winthrop Laboratories, New York, N.Y.2 Thimcrosal—Eli Lilly & Co., Indianapolis, In-diana.
IL Thymidinc—specific activity 6.7 curies7
milhimol—New England Nuclear Corp., Boston,
Mass.
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were developed by passing them through D-19
Kodak developer, water and Kodak fixer for three
minutes each, then were washed in running water
for 20 minutes. They were then immersed for three
minutes in each of the following solutions: (1)
50% methyl alcohol and 50% citrate phosphate
buffer, pH 5.8; (2) citrate phosphate buffer pH
5.8; (3) absolute methyl alcohol. Finally, they
were stained with Giemsa solution for 10 minutes,
rinsed in the citrate phosphate buffer for one min-
ute and dried at room temperature. One thousand
cells were counted and the number of cells labeled
with tritiated thymidine were noted. Control cul-
tures were evaluated in a similar manner. Cultures
without skin extracts and cultures with phytohe-
magglutinin were included as negative and positive
controls.
RESULTS
Lymphocytes from patients with atopic
dermatitis were minimally stimulated to
form lymphoblasts (2—8%, mean 5%) when
cultured in the presence of extracts from
autologous normal and diseased skin. (Table I)
Lymphocytes from patients with atopic der-
matitis were also minimally stimulated to
form lymphoblasts (4—10%, mean 6%) when
cultured in the presence of extracts from
homologous normal and diseased skin from
patients with atopic dermatitis or chronic
eczematous dermatitis. More lymphoblasts
were noted in cultures incubated with diseased
skin filtrates than cultures incubated with
normal skin extracts. This slight increase was
not statistically significant. Stimulation was
minimal in all cultures, ranging from 2—12
percent. However, the range of stimulation in
skin-free control cultures was zero to three per-
cent.
If the presence of 5% or more blast forms is
considered evidence of stimulation, normal
autologous skin extracts stimulated four of
seven cultures obtained from seven patients
with atopic dermatitis, and diseased autol-
ogous atopic skin extracts stimulated six of
seven lymphocyte cultures obtained from the
patients with atopic dermatitis.
Lymphocytes from normal individuals
were stimulated when cultured in the pres-
ence of extracts of normal and diseased skin
from patients with atopic dermatitis or pa-
tients with other kinds of cezemas or other
normal individuals. Lymphocytes from a pa-
tient with mycosis fungoides were stimu-
lated when cultured in the presence of cx-
tracts of normal and diseased skin from a
patient with atopic dermatitis. Lymphocytes
from a patient with lichen myxedematosus
were stimulated when cultured with extracts
of autologous normal and diseased skin and
with homologous cczematosus skin extracts
but not with the extracts of homologous nor-
mal atopic skin. Lymphocytes from normal
controls were transformed when cultured in
the presence of normal homologous skin ex-
tracts but not when incubated in the pres-
ence of autologous normal skin homogenates.
DNA synthesis.—When lymphocytes are
transformed to lymphoblasts, thymidine is incor-
porated into the nucleus of the cell. Incorpora-
tion of tritiated thymidine was used to ascer-
tain the number of cells synthesizing DNA in the
different cultures. Previous reports (8, 9) have
shown that 55% or more of the cells in a
stimulated culture synthesize DNA. This is de-
tected after 96 hours of incubation in tissue
culture fluid with phytohemagglutinin. In
cultures stimulated with other antigens, such
as P.P.D., only 5—20% of the cells synthesize
DNA. In the present study the percentage of
cells incorporating tritiated thymidine when
cultures (Table 1) were stimulated with skin
extracts varied from one to six percent. In the
cultures with PHA (phytohemagglutinin) the
percentage of cells in DNA synthesis was 40 to
55 percent. There were no labeled cells in the
control cultures.
nI5CUSSION
Transformation of lymphocytes in tissue
culture as demonstrated by increased mitosis
and lymphoblast formation has been achieved
with different substances: (1) non-specific
stimulants such as phytohemagglutinin, (2)
specific antigens to which the patient has been
previously sensitized such as tuberculin, and
(3) foreign tissues such as tissue extracts (10).
In this study lymphocytes from patients
with atopic dermatitis were stimulated in
the presence of autologous skin extracts as
well as homologous diseased and normal
skin extracts. The stimulation was not pres-
ent in all the cultures. The stimulation was
minimal and was only slightly above the trans-
formation level noted in control cultures with-
out phytohemagglutinin and skin extracts.
Other investigators have noted (11) that anti-
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TABLE I
Lymphocyte cultures






Atopic dermatitis 16-N-F Normal Homologous non-atopic skin 5 less than 1%Diseased 10 4
Atopic dermatitis 18-N-F Normal Homologous atopic skin 5 less than 1%
Diseased 8
Normal Autologous atopic skin 4
Diseased 3
Atopic dermatitis 17-N-F Normal Autologous atopic skin 7 2
Diseased 8 3
Normal Homologous atopic skin 8 2
Diseased 10 6
Atopic dermatitis 18-N-M Normal Autologous atopic skin 4 less than 1%
Diseased 6
Atopic dermatitis 15-N-M Normal Homologous atopic skin 4 4
Diseased 10 4
Normal Homologous non-atopic skin 5 1
Diseased 6 2
Atopic dermatitis 29-W-M Normal Autologous atopic skin 3 less than 1%Diseased 2
Normal Homologous atopic skin 4
Diseased 5 2
Atopic dermatitis 23-N-M Normal Autologous atopic skin 4 2
Diseased 7 3
Normal Homologous atopic skin 5 1
Diseased 6 2
Atopic dermatitis 16-N-M Normal Autologous atopic skin 6 2
Diseased 7 3
Normal Homologous non-atopic eczema 4 1
Diseased 3 2
Atopic dermatitis 23-N-F Normal Homologous atopic skin 5 3
Diseased 9 4
Chronic hand eczema 54-N-F Normal Homologous non-atopic eczema 6 1
Diseased 8 3
Chronic hand eczema 34-N-F Normal Autologous non-atopic eczema 7 2
Diseased 12 450-N-F Normal Homologous atopic skin 5 less than 1%
Diseased 6 2
Normal Homologous non-atopic skin 4 1
Diseased 3 less than 1%
Lichen myxedemato- 55-W-M Normal Autologous non-atopic eczema 7 1
sus Diseased 10 3
Normal Homologous atopic skin 3 1
Diseased 5 less than 1%
Mycosis fungoides 78-W-F Normal Homologous atopic skin 7 3
Diseased 9 5
Normal-no skin dis- 34-N-F Normal Homologous atopic skin 6 2
ease Diseased 8 3
Normal Homologous non-atopic skin 4 1
Diseased 7 4
Normal-no skin dis- 3O-W-M Normal Autologous skin 1 0
ease Normal Homologous skin 8 0
Normal-no skin dis- 32-W-M Normal Autologous skin 0 0
ease Normal Homologous skin 6 0
Phytohemagglutinin stimula- 40—65 28—45
tion
Skin-free controls 0—3 0
Homologous skin obtained from a different individual with atopic dermatitis or a different form of
eczema.
Autologous skin obtained from the same individual with atopic dermatitis or a different form of
eczema.
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gens will Stimulate only a small population of
lymphocytes in culture while PHA stimulates
all or almost all of the lymphocytes in tissue
culture.
In the absence of stimulation, DNA synthesis
does not occur in lymphocytes in tissue cul-
ture (12). In this study homologous and autol-
ogous diseased skin extracts stimulated some
lymphocytes to synthesize DNA as demon-
strated by the uptake of tritiated thymi-
dine. The labeled cells were always the large
blast-like cells. Some cells considered mor-
phologically to be transformed cells did not
incorporate the tritiated thymidine into the
nucleus. These were probably macrophages.
There may be several constituents of skin ex-
tracts which will stimulate autologous and
homologous lymphocytes in tissue culture. One
possibility is bacteria present in eczematous
skin. A second possibility is non-specific
stimulation from certain products produced in
inflamed skin or from substances normally
present in skin. A third possibility is that
the diseased skin is actually an antigen. If
the third possibility is considered it must be
noted that this is not peculiar to atopic der-
matitis since autologous and homologous dis-
eased skin from patients having other forms
of eczema also stimulated lymphocytes in the
cultures. The most likely cause of this
minimal stimulation is bacteria usually pres-
ent in eczematized skin.
SUMMARY
Autologous lymphocytes from patients with
atopic dermatitis were transformed by all
forms of autologous and homologous diseased
eczematous skin filtrates. Autologous lympho-
cytes were also stimulated by homologous
normal skin. Transformation of lymphocytes
was minimal in comparison with phytohemag-
glutinin stimulated controls. Since stimulation
of lymphocytes is noted when all forms of au-
tologous and homologous eczematous skin fil-
trates are cultured with autologous and homol-
ogous lymphocytes, it is probably related to
bacterial colonization or infection, or to sub-
stances present in the inflammatory process.
It is probably not an example of autoimmunity.
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